Records of plasma calcium (Ca ++ ), phosphorus (P i ), potassium (K + ), sodium (Na + ), chloride (Cl -), magnesium (Mg ++ ), iron (Fe   ++   ) , glucose, cholesterol, triglycerides and total protein levels were measured to determine the effects of exercise on occurrence of diurnal rhythms in Throughbred racehorses (n=7) under physical training. Physical activities consisted of gallop on the track and walking. Blood samples were collected from jugular vein every 4h over a 48h period. Plasma Ca ++ , K + , Mg ++ and Na + levels were obtained by flame photometry; and, P i , Cl -, Fe ++ , glucose, cholesterol, triglycerides and total protein levels were measured by colorimetric tests using visible UV spectrophotometry. The data were analyzed using a 24h period to each exercise performed. Diurnal rhythm of Pi was observed when walking was the physical activity performed, and its acrophase occurred at the light period. Plasma triclycerides showed significant diurnal rhythms, with their acrophases occurring at the dark period, even when walking or gallop were performed. High intensity exercise (gallop) decreased triglycerides amplitude. No significant diurnal rhythms of other variables were found. Gallop, as physical activity, masked phosphorus diurnal rhythm. However, physical training did not influence triglycerides diurnal rhythm occurrence. High intensity exercise (gallop) just declined triglycerides amplitude. 
RESUMO

Mensuraram-se as concentrações plasmáticas de cálcio (Ca
INTRODUCTION
The performance of a horse during the competition is a result of a combination of many complex interactions including: age, breed, genetic potential, strength, and fitness (Nogueira et al., 2002) . Exercise physiology is a scientific endeavor, which aims the understanding of issues related to training, fitness, and athletic performance (Rose et al., 1998) .
Laboratory tests are an important key in exercise physiology researches, because they can easily determine hematological responses to exercise. However, with chronobiological studies beginning, time has to be taken under consideration. So, it is better to determine exercise responses at each time of the day, in order to establish a sine wave (Cipolla-Neto, 1998). Viana et al. (2003) reported diurnal rhythms in Thoroughbred racehorses, under physical training. However, temporal patterns of blood constituents due exercise have to be described in horses. This will help on a better comprehension of physiological events and on physical training of athlete horses (Viana et al., 2003) . 
MATERIALS AND METHODS
The study was carried out using seven Thoroughbred racehorses (two males and five females), which were stabled and racing at the Brazilian Jockey Club, in Rio de Janeiro, RJ, during summer (January, photoperiod 05:15h -18:40h).
Physical activities consisted of gallop on the track, which was done between 05:00h and 07:00h, and walk at 16:00h. Just one type of exercise was daily done (gallop or walk) and once time a day.
The diet was given twice a day (07:00h and 17:00h), and consisted of oat and commercial pellet food in 9:1 ratio (2kg pellet food/100kg bw), grass, alfalfa hay and 15g of calcium carbonate to each animal. Water and carrots were offered ad libitum. (Halberg et al., 1977) , with level of significance set at P≤0.05. COSINOR analysis was done for each biochemical variable using the data obtained in all seven animals using a 24h period to each type of physical activity performed (walk and gallop).
RESULTS AND DISCUSSION
Ions results showed significant diurnal rhythmicity in plasma only regarding Pi levels, when horses performed walk as daily physical activity (Table 1) . Its acrophase occurred at early morning (about 05:00 h; Fig. 1 ). Circadian variations of inorganic phosphorus levels with a maximum peak about 04:00h were already been reported in Standardbred racebred (Lepage et al., 1991) and in humans (Carruthers et al., 1964; Markowitz et al., 1981) . MESOR is the mean of cosine curve adjusted to data; AMP is the amplitude; ACRO is the acrophase reported in hours; % R is the rhythm percent; PVAL is the ≤0.05 probability that the amplitude for 24h periodicity is zero. NS: not significant (P≥0.05).
It is known that serum insulin levels rise shortly after each meal and phosphorus levels fall in response to insulin administration (Soskin et al., 1941) . Thus, changes in phosphorus levels are secondary to changes in insulin secretion, which accompany the ingestion of food (Jubiz et al., 1972) . Since phosphorus acrophase occurred at early morning, and no food was given at that time, insulin release was not stimulated. So, these acrophase is not influenced by meals (Lepage et al., 1991) .
Phosphorus diurnal rhythm was not found when horses performed gallop at early morning (Table  1) . This exercise could be masking that rhythm because of the increase of phosphorus losses in feces (Hoyt et al., 1995) and in sweat (Schryver et al., 1978) .
In contrast, this diurnal rhythm occurred when horses walked at 16:00 h. Since walk is a low intensity exercise and was performed during the afternoon, Pi losses were insignificant to affect the occurrence of this rhythm.
According to metabolites analyses, only triglycerides showed significant rhythmicity (Table 1) . Triglycerides diurnal rhythms were found either when walk or gallop were performed, and acrophases occurred at dark period (Table 1 ; Fig. 2 ). Nocturnal acrophase was also described in Thoroughbred racehorses by Viana et al. (2003) . Furthermore, Schlierf (1978) found at the same period the highest free fatty acids (FFA) levels, which are the basic constituents of triglycerides. Its significant MESOR were higher than reference limits (3.4-4.6mg/dl) reported by Ricketts (1987) . However, this MESOR was inside normality limits described by Viana et al. (2003) , who studied plasma triglycerides over a 72h-period.
A decrease in gallop cosine curve amplitude can be noticed when it is compared to walk cosine curve amplitude. This decline, mainly in batifase (period when it reachs the lowest level) could be the result of a greater utilization of triglycerides during high intensity exercise (Miller-Graber et al., 1991; Perez et al., 1997) , suggesting that training enhances the extraction and efficiency of oxidation of plasma free fatty acids (FFA) by muscle (Koivisto et al., 1982) . Snow et al. (1983) reported that during maximal exercise in horses, the FFA levels decrease while glycerol increase, which suggest utilization of FFA. This mobilization is enhanced by catecholemines, glucagons (Miller-Graber et al., 1991; Lawrence et al., 1993) , cortisol (Jeffcott and Field, 1985) and a decrease of insulin effectiveness (Lawrence et al., 1993) .
Since this rhythm was also described in Thoroughbred racehorses at same nocturnal acrophase (Viana et al., 2003) , physical training (walk and gallop) was not influencing triglycerides diurnal rhythms occurrence. In this case, gallop was just decreasing its amplitude.
Diurnal rhythms of plasma potassium were not observed either when walk or gallop was performed. However, potassium rhythm was reported in athlete Thoroughbred racehorse, with nocturnal acrophase (Viana et al., 2003) .
Furthermore, it was not observed the presence of diurnal rhythms in plasma calcium, sodium, chloride, magnesium, iron, glucose, cholesterol and total protein levels. These diurnal rhythms in Thoroughbred racehorse, under physical training, were also not found by Viana et al., (2003) . Thus, these results could be attributed to be a lack of rhythmicity and/or synchrony.
This study demonstrated that high intensity exercise (gallop) had a masking effect on phosphorus diurnal rhythm. Besides, triglycerides diurnal rhythm was not influenced by physical training. The effect of gallop in triglycerides diurnal rhythm was just a decline in its amplitude.
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